Cardiology/American Heart Association (ACC/AHA) guideline 2007 . 4 b-Blockers were considered to protect against myocardial ischaemia (as we had found in an RCT 20 yr earlier), 5 they may reduce the risk of myocardial infarction and cardiac death in patients with known coronary artery disease. This followed the realization that some RCTs did not show statistically significant cardiac protection. Indeed, several studies did not show a statistically significant reduction in cardiac mortality, 6 -10 or non-fatal myocardial infarction. 11 -15 A meta-analysis by Devereaux and colleagues 16 of all RCTs of perioperative b-blockade failed to show statistically significant protection. These data were the justification for the POISE trial.
In 2008, the POISE study, 17 the largest RCT in perioperative medicine ever undertaken, showed statistically and clinically significant cardiac protection but revealed an increase in allcause mortality, disabling strokes, and hypotension. Because of the much smaller size of all previous RCTs, these risks may have been present but had never reached statistical significance. Subsequent meta-analysis confirmed both cardiac protection and significant risks associated with the initiation of b-blockade shortly before surgery. 18 The result of POISE was criticized, especially the potential for high doses of metoprolol to be administered, and the choice of slow-release metoprolol. 19 In 2009, new guidelines on the management of patients with heart disease undergoing non-cardiac surgery were published on both sides of the Atlantic by the ACCF/AHA 20 and the European Society of Cardiology (ESC) endorsed by the European Society of Anaesthesiology (ESA), 21 respectively. Both sets of guidelines recommended to continue long-term treatment with b-blockers, to avoid high-dose b-blockade, and to consider the introduction of b-blockers in patients with known coronary artery disease, patients with reversible ischaemia on stress test, and in those at risk for coronary artery disease undergoing high-risk surgery, especially vascular surgery. 20 The European guideline regarded the above recommendations as Class I (as opposed to Class IIa for the American guidelines) and was more liberal suggesting that b-blockade could be initiated in patients undergoing intermediate-risk surgery (Class IIa). 21 Both groups of experts advocated titration of b-blockade to slow heart rates (ESC 60 -70 beats min 21 ; ACCF/AHA 60 -80 beats min 21 ) with the limit of at least 100 mm Hg systolic arterial pressure before administration of the next dose of b-blocker (ESC), or no hypotension (ACCF/AHA). Both advocated starting b-blockade at least 7 days, preferably 30 days before surgery. However, there is only limited supporting evidence for this approach.
In respect of the recommendation to continue chronic b-blockade perioperatively, there is good evidence from observational studies 22 -24 and one RCT 25 to support the continuing of chronic b-blockade during anaesthesia and surgery. The case for discontinuing therapy was first put forward by Crandell 26 who stated that 'antihypertensive drugs interfered with haemodynamic adjustments and could cause profound cardiovascular collapse in patients subjected to the stress of anaesthesia and surgery'. This approach was extended to b-blockers. 27 However, more recent studies have shown that discontinuing therapy is associated with significant increases in perioperative morbidity and mortality. 22 -24 
New meta-analysis
The second new development is the publication of a new meta-analysis by Bouri and colleagues 31 which excludes what they regard as 'insecure' studies-namely, DECREASE 32 and DECREASE IV 33 trials from the Erasmus Medical Center.
Based on data from nine other clinical trials (10 529 patients), the investigators report that the treatment of patients undergoing non-cardiac surgery and receiving b-blockers according to the existing recommendations of the AACF/AHA or ESC guidelines was subject to a significant 27% increase in the allcause mortality risk. Translated into figures relevant to the UK, this would imply that the drugs could have resulted in .10 000 surgical deaths per year had guidelines been strictly followed! In addition, their use may be associated with a 73% increase in the incidence of non-fatal stroke, and 51% increased incidence of hypotension. On the benefit side, there was a 27% reduction in non-fatal myocardial infarction. If we return to the analysis of Bangalore and colleagues, 18 they show similar outcomes, where any benefit of b-blockade is driven by trials with a high intrinsic risk for bias-namely, DECREASE and DECREASE IV.
When should we start b-blockers
In respect of the early start of b-blockade advocated by the current guidelines, 20 21 only four studies have used this approach, 8 13 32 33 and in two of them, b-blockade was not shown to be beneficial. In contrast, in two studies from Poldermans' group, early administration (at least 7 days before surgery) was beneficial. All the other RCTs started b-blockade the day of surgery. While an early start is logical, new data do not support this. Wallace and colleagues 24 collated observation in more than 37 000 non-cardiac operations. A protocol for perioperative b-blockade was available in their institution but was not mandatory. Patients were followed for 1 yr. Survival was best for those who had been given a b-blocker at the time of surgery, followed by those who had been maintained on b-blockade. Poorer survival was noted for those not on a b-blocker; worst outcome (unsurprisingly) was in those in 
b-Blocker formulation
There has been controversy in respect of the choice of slowrelease metoprolol in POISE. A large observational study by Wallace and colleagues 34 has shown in 3789 patients on continuing b-blockade that atenolol was associated with better protection in terms of 30 day and 1 yr mortality than metoprolol. Today, bisoprolol is used increasingly frequently and may also prove to be more protective than metoprolol.
Existing guidelines
Guidelines 20 21 underline that initiating b-blockade perioperatively should be limited to high-risk patients. This was largely based on the data from a very large cohort study by Lindenauer and colleagues. 35 The revised cardiac risk index (RCRI) was used to categorize cardiac risk. As the data concerned the years 2000 and 2001 and the management of patients with coronary artery disease have changed with the introduction of coronary stenting, especially in patients with acute coronary syndromes, it is interesting to see that observational data collected between 2005 and 2010 by London and colleagues 36 confirm that the benefits of b-blockade are only significant in patients with an RCRI of more than 1. The ACCF/AHA guideline 20 recommended perioperative b-blockade in patients undergoing high-risk surgery, especially vascular surgery. However, the observational study of London and colleagues 36 did not confirm benefits of exposure to b-blockade in vascular surgical patients irrespective of the RCRI. This is surprising and more research is needed in this group of patients.
b-Blocker titration
The recommendation of close titration of b-blockade with the goal of a heart rate of 60-70 beats min 21 is in principle desirable because of the need to maintain a long diastolic period to maximize flow in narrowed coronary arteries. However, there is the risk of severe bradycardia and cardiac failure as observed in a meta-analysis by Beattie and colleagues. 37 As hypotension was found in POISE to be an important contributor to perioperative strokes, the suggestion that 100 mm Hg systolic arterial pressure is sufficient before giving the next dose of the b-blocker is at least questionable. The current recommendation of the ACCF/AHA to withhold the b-blocker if there is hypotension (undefined) seems more logical as even moderately hypertensive patients presenting for surgery may suffer complications if their arterial pressure decreases to and remains at 100 mm Hg for a prolonged period.
Anaemia and b-blockade
An observational study by Beattie and collagues 38 has shown that as the nadir of haemoglobin decreases, the risk of MACE increases as the reduction reaches 60% of control and is much higher in b-blocked than in non-b-blocked patients. Similarly, Le Manach and colleagues 39 found that perioperative b-blockade was associated with an overall reduction in postoperative cardiac events. Hence, while cardiac protection was observed in those patients with low perioperative bleeding, patients receiving b-blockers who experienced severe bleeding had higher mortality and an increased frequency of multiorgan dysfunction syndrome. These important observations require confirmation in future studies because they may indicate a need to revise the threshold for blood transfusion in patients on b-blockers.
What for the future?
On August 5, 2013, a joint statement by the ACCF/AHA and ESC 40 stated: 'Our respective committees are undertaking a careful analysis of all relevant validated studies and always incorporate new trials and meta-analyses into our evidence review. In the interim, our current joint position is that the initiation of beta-blockers in patients who will undergo noncardiac surgery should not be considered routine, but should be considered carefully by each patient's treating physician on a case-by-case basis'. Before new guidelines are published, what may be a reasonable approach to perioperative b-blockade? † Current b-blockade should be maintained, with the previously mentioned caveat of a potential risk in patients developing severe perioperative anaemia. † Initiating b-blockade should be limited to high-risk patients undergoing high-risk surgery, especially in those who would be given b-blockade for co-existing medical reasons, that is, known coronary artery disease, reversible ischaemia on stress test. † High-dose b-blockade should be avoided. † Titration is recommended, but the ACCF/AHA guideline for heart rate (60 -80 beats min 21 ) is probably more appropriate owing to the risk of bradycardia with higher doses of b-blockade that can occur with the lower limit (60-70 beats min 21 ) advocated by the ESC guideline. † Titration should include clear instruction for each patient as to the level of arterial pressure required before the next dose of the b-blocker is given, as a function of preoperative arterial pressure, as avoidance of hypotension is important. † Starting b-blockade and titrating its effects over at least 7 days is logical. However, starting b-blockade on the day of surgery may still be legitimate where there is a clear indication, such as the administration of a single premedicant dose to prevent exaggerated haemodynamic responses to laryngoscopy and intubation; or provide anxiolysis by reducing adrenergic responses; or prevent perioperative myocardial ischaemia. † Metoprolol appears to be inferior to atenolol and in the future, bisoprolol is likely to become the drug of choice once more research has been carried out. † As anaemia has been shown to markedly increase the risk of adverse cardiac events and mortality in the face of b-blockade, consideration should be given to increase the threshold for blood transfusion in these patients.
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